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============

Drug resistant bacterial infections are of the most causes of mortality in Intensive Care Unit (ICU).\[[@ref1][@ref2][@ref3]\] These infections can be acquired from the community or caused by hospital-dependent factors (infection in the site of surgery, infection caused by venous catheter, ventilator associated infection, etc.).\[[@ref2][@ref4][@ref5]\] Microorganisms which are responsible for these infections are transferred by hospital\'s staff, means, and ventilating system.\[[@ref6][@ref7]\] Kind of surgery and duration of hospitalization are important factors which are related to incidence of nosocomial infections in ICU ward.\[[@ref8]\] Neonates and pediatrics are more susceptible to get mentioned infection because of their lower degree of immunity and also unsuitable diet.\[[@ref9]\] The most organs of which might be involved by infection are respiratory system and urinary system, and the prevalent microorganisms in these infections are *Pseudomonas aeruginosa*, *Klebsiella pneumonia*, *Escherichia coli*, and *Candida* spp.\[[@ref10]\]

Ventilator-associated pneumonia (VAP) is the most common way of infection in ICU and bacteria associated with that infection are antibiotic-resistant *P. aeruginosa* and *Acinetobacter baumannii*.\[[@ref1][@ref3][@ref11][@ref12][@ref13]\] Internal factors (bacterial colonization in pharynx and stomach) and external factors (hospital\'s mean and staff) are ways of bacterial transmission related to VAP.\[[@ref9][@ref14][@ref15][@ref16][@ref17]\]

In the most cases, treatment of bacterial infections is empiric and based on epidemiologic and experimental data. Thus, it is an important issue to recognize bacteria responsible for nosocomial infection.\[[@ref1][@ref18]\] Therefore, if we have no enough data about the prevalence of bacteria and their pattern of antimicrobial resistant, it will be possible to prescribe several antibiotics in so much steps\[[@ref1]\] and this kind of antibiotic prescription not only has no benefit in the way of treatment, but also make some complication for patients such as *Clostridium difficile* induced diarrhea caused by immethodical consumption of antibiotics.\[[@ref1][@ref18]\]

As mentioned above, understanding about the pattern of bacterial prevalence and drug resistance in ICU is the first step to treat the infections. In this study, we aimed to determine bacterial prevalence of nosocomial infections and also the pattern of antibiotic-resistance of the most prevalent germs in ICUs of our local are.

Materials and Methods {#sec1-2}
=====================

All patients hospitalized in the ICU of Alzahra Hospital (referral hospital of Isfahan, center of Iran) during the years 2007--2010 who were complicated by nosocomial infections were included into the study. According to previous definition, nosocomial infection is defined as those infections which involve patient who is hospitalized more than 48 h.\[[@ref19]\]

Our data about ICU contained all of the associated wards in the hospital (Special ICU, Neurology ICU, Neonates ICU, Trauma ICU, Phase 3 ICU, Central ICU, and Pediatric ICU).

Data of mentioned patient were gathered from hospital\'s archive retrospectively. A questionnaire contained patient demographics including data about sex, age, duration of hospitalization, bacteria species responsible for infection (based on microbial culture, done in the Clinical Pathology Laboratory of Hospital), site of infection, and antimicrobial-resistance pattern was fulfilled for every individual.

Finally, all the gathered data were entered into SPSS-18 software (SPSS Inc., Chicago, Illinois, USA) and data were analyzed using ANOVA and Chi-square test. Results with *P* \< 0.05 assumed to be statistically meaningful.

Results {#sec1-3}
=======

Data were collected on patients in ICUs between January 2007 and 2010. Out of all the patients, 707 individuals (65.6%) were male and 370 (34.4%) were female. Pearson Chi-square test did not reveal any significant relationship between sex and type of bacteria causing nosocomial infection (*P* = 0.635)

Our data showed 1077 cases of nosocomial infection in mentioned wards (any patient might complicated with more than one bacteria); [Table 1](#T1){ref-type="table"} showed prevalence of bacterial infection in years.

###### 

Distribution of bacterial infection in ICU by years
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Incidence of nosocomial infection in ICU was different between months; the most prevalent months of incidence were Aban (equal to 23 October to 21 November) and Esfand (equal to 20 February to 20 March) with the rate of 12.8% (138 cases) and 12.1% (130 cases), respectively. The minimum was seen in Farvardin (equal to 21 March to 20 April).

There were 97 cases (9% of all) of patients with age \<1 year. Regarding [Table 2](#T2){ref-type="table"}, there was no relation between age and type of bacteria causing nosocomial infection (*P* = 0.182).

###### 

Distribution of nosocomial infections in ICUs, by age
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The minimum days of hospitalization in ICU were 2 and maximum days were 159 with mean days of 42.9 ± 25.3 (outlying data were excluded during statistical analysis). Bacteria were categorized in the archive of the hospital as the following: *E. coli*, *Streptococcus* spp., *Acinetobacter*, *Serratia* spp., Gram-negative *bacilli*, *Citrobacter* spp., *P. aeruginosa*, *Enterococcus* spp., *Staphylococcus aureus*, *Klebsiella*, *Enterobacter* spp., and others.

As seen in [Table 3](#T3){ref-type="table"}, patients with nosocomial infections which caused by Gram-negative *bacilli* had most days of hospitalization (55.3 ± 14 days) and after that *Streptococcus* spp. caused the longest days of hospitalization (48.1 ± 29.6 days) between other nosocomial infections. ANOVA test revealed statistical relationship between duration of hospitalization (by days) and type of bacteria caused nosocomial infections (*P* = 0.005).

###### 

Duration of hospitalization and kind of bacterial infection
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The most common sites of nosocomial infections in the ICU were respiratory system (399 cases, 37%), urinary system (230 cases, 21.4%), and blood (102 cases, 9.5%). Group of "other" bacteria had the most incidences, after that *Pseudomonas aeruginosa* and *Klebsiella* had higher rate of incidence in nosocomial infection. [Table 4](#T4){ref-type="table"} shows the prevalence of bacteria responsible for nosocomial infection in ICU. There were 159 cases of nosocomial infection in this study which had no bacterial culture in their files (Said as missing data in [Table 4](#T4){ref-type="table"}).

###### 

Prevalence of commonly reported bacteria from patients in ICUs
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Antimicrobial agent resistance in years for the most prevalent bacteria could be seen in [Table 5](#T5){ref-type="table"}. There are missing data in the year 1387 Hijri-Shamsi as we searched in the computerized search system of the hospital.

###### 

Antimicrobial agent resistance in years for the most prevalent bacteria
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Discussion {#sec1-4}
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Previous studies reported higher rate of infections in ICU and this caused by severity of illness and also some procedures which are life-saving.\[[@ref20]\] Morbidity and mortality are significant causes of infections in ICU, and multi resistant Gram-negative *bacilli* (e.g., *Acinetobacter* and *Pseudomonas* species) were reported to be most prevalent germs responsible for infections.\[[@ref21]\] Our data showed that most prevalent bacteria causing infections are *Pseudomonas aeruginosa*, *Klebsiella* spp., and *E. coli*. A Chinese study reported *Pseudomonas aeruginosa*, *E. coli*, and *A. baumannii* as the most prevalent germs consistent with nosocomial infection.\[[@ref22]\] Another study performed in Shanghai revealed *A. baumannii* and *Pseudomonas aeruginosa* as the most prevalent germs related with device-associated and healthcare-associated infections, respectively.\[[@ref23]\]

Urinary tract and respiratory system are reported to be the most common sites of infection in ICU.\[[@ref20][@ref24]\] Our data revealed that respiratory system is the most common site of infection in ICU, after that urinary system and blood circulating system have higher rates in this topic. A recent study also showed that respiratory tract infections are the most commonly reported site of nosocomial infections in ICU.\[[@ref25]\]

We did not find any significant relationship between age and sex of patients and incidence of nosocomial infections. A study by Chelazzi *et al*. revealed similar data to ours, they showed that there was no relationship between age, sex, or body mass index and incidence of nosocomial infections.\[[@ref25]\] As we reported, prevalence of nosocomial infection went higher from the year 2007 to year 2010 and this topic may cause by improving a better reporting system for nosocomial infections during years and also more usage of microbial culture and laboratory data instead of empirical treatment of nosocomial infections.

Our data showed that mean days of hospitalization is significantly related with type of bacteria causing nosocomial infection in ICU. For example, *Serratia* spp. (24.5 ± 13.5 days) and *Citrobacter* spp. (26.4 ± 12.6 days) are acquired more soon compared with some bacteria such as Gram-negative *bacilli* (55.3 ± 14 days) or *Streptococcus* spp. (48.1 ± 29.6 days). A previous study showed that there was no relationship between ICU length of stay or days of mechanical ventilation and incidence of nosocomial infections.\[[@ref25]\]

Data about antimicrobial resistance of microorganisms revealed that there was an improvement in the use of microbial culture and antibiogram from the year 1386 to 1389. Herein we talk about most prevalent germs in ICU.

*P. aeruginosa\'s* antibiograms showed that the most antibiotic-resistances were ampicillin, oxacillin, co-trimoxazole, and nitrofurantoin. Vancomycin, imipenem, and ciprofloxacin had reported to have the least resistance. Comparison of our data with a recently published article showed that there are some differences between our local antimicrobial resistance; for example, they found that 88% of *P. aeruginosa\'s* were resistant to cefepime,\[[@ref26]\] but our data showed that just 39% of them are resistant to cefepime. Ceftazidime considered as a drug in which 82% of *P. aeruginosa\'s* were resistant to it,\[[@ref26]\] although there were 68% of our cases which was resistant to ceftazidime. Imipenem and vancomycin had the least resistance pattern for *Klebsiella*. Cefotaxime, ampicillin, and ceftazidime showed the most resistance for *E. coli*. Although we gathered all data of bacterial prevalence and their antibiotic-resistance patterns, there were limited data about antibiotic-resistance, especially in previous years. Future studies with greater deal of antibiograms can help to investigate the antimicrobial resistance pattern. We did not collect risk factors apart from device use, which limits comparison of rates between units. For example, we did not consider the days of mechanical ventilation or type of procedures and medical interventions in any individual case of nosocomial infections.

Conclusion {#sec1-5}
==========

We found some differences in our local prevalence of nosocomial infections and also in their resistance pattern compared to other centers. Knowing about our data will help physicians to administer the most suitable antibiotics for the treatment of nosocomial infections in our area.
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